More recently the studies of Stryker (1916) ; Blake and Trask (1923) ; Reann (1925) ; and Amoss (1925) have definitely proved that when virulent strains of pneumococci are grown in media containing immune serum, in media containing bile, or in slightly acid media there will be produced striking changes in colony formation, type specificity, agglutinability, capsule formation and virulence.
Practically all of the results, reported by the above mentioned investigators, were obtained by the use of purely artificial media, or of such media modified by the addition of various substances, such as immune serum, acid, or bile.
The variant described in this paper was obtained not by the employment of artificial media, but from what is considered to be the best medium for cultivating pneumococci, namely the peritoneal fluid and heart blood of mice which had died from the This particular strain was being utilized in a study designed to develop a bacteriophage for type II pneumococcus, the results of which will be published at a later date. In the course of this work two types of organisms were produced by the action of a lytic principle which had been derived from sputum. One of the pneumococcus types was extremely virulent-three organisms killing a mouse within 14 hours. It was a lanceolate diplococcus and grew better at 20°C. than at 37°C. The other assumed a bacillary form; was not virulent; and enjoyed a wide range of temperatures-from ice box to 37°C. It was found later in this work that an organism exactly similar to the one just mentioned (bacillary form) could be obtained by passing the "stock strain" through mice for the purpose of increasing and maintaining its virulence.
The original strain was transferred daily into fresh rabbit blood pneumococcus broth (5 drops of fresh blood in 10 cc. of beef infusion broth having a pH of 7.6 to 7.8). Every other day 0.05 cc. of this virulent culture was injected into the peritoneal cavity of a white mouse. The virulence of the "stock strain" was increased and maintained by this method so that five organisms when injected intraperitoneally would kill a mouse within eighteen hours. Material from the peritoneal cavity and heart blood was examined directly by tinctorial methods and was also streaked on fresh blood agar plates. These plates were incubated for eighteen to twenty-four hours at 370C. and the colonies were examined for any changes by the aid of a dissecting microscope having a magnification of 15 X. Typical pneumococcus colonies were picked off the plate and transferred into fresh blood pneumococcus broth and incubated for the same length of time as the plates. The virulence of this strain never exceeded a dilution of (approximately 5 organisms). However, when the maximum virulence of the original strain had been reached and was being maintained, during the examination of the typical colonies obtained from the peritoneal fluid and heart blood there appeared very small colonies near to, but never in contact with, the comparatively much larger typical pneumococcus colonies. These very small colonies appeared either singly or more commonly in groups of five arranged rosette fashion around the pneumococcus colonies.
These tiny, smooth colonies were picked off the plate under the microscope with the aid of an extremely fine platinum needle. When they were stained by the use of Gram stain or methylene blue no clear cut picture of any bacterial forms could be recognized. Instead, there appeared heavily stained, highly refractile spherical, triangular, or irregularly shaped bodies.
At the same time individual colonies were also inoculated directly into either blood pneumococcus broth or plain pneumococcus broth and incubated for eighteen to twenty-four hours at both 370 and 200C. When these tubes were removed from the incubator at the end of this time and examined macroscopically no evidence of any growth appeared; the broth remaining as clear in the inoculated tubes as in the sterile broth control tubes. However, when the material from the several-tubes was stained with the Gram stain, highly refractile bodies could be seen. These masses were quite large, spherical, or nearly spherical in shape, and there was a tendency for most of the individuals to remain well isolated, although it was not uncommon to see them in clusters. (See fig. 1 .)
The tubes were returned to the incubators for another eighteento twenty-four-hour period of incubation, but before doing so, 0.05 cc. from each tube was placed on a fresh blood agar plate and streaked with sterile glass rods. These plates were also incubated at the same temperatures as the broth cultures from which the material was obtained.
Following this second incubation the broth cultures showed macroscopic evidence of a definite, extremely fine granular suspension in the clear broth. This granular substance appeared heaviest in the plain broth tubes, the blood pneumococcus broth supporting the growth of the variant only to a meagre extent.
Upon examining stained preparations from the tubes, various.
shaped bodies could be made out. Some were still spherical, others were definitely curved, giing the impression of vibrios, while the remainder were either short thick rods, or longer,, less thick, bacillary forms. (See fig. 2 .) The growth on the plates, although very luxuriant, was difficult to see due to the extremely small size of the colonies. It was only when the plates were held so that direct light struck them obliquely that the mass of colonies could be discovered. With the naked eye they seemed more like a part of the surface of the plate than distinct bacterial growth. However, when the plates were examined with the dissecting microscope the small, smooth colonies could be easily distinguished. It should be emphasized that if the plates were given only a customary glance for evidence of growth it would most likely be missed, to the naked eye the plates appearing to be absolutely devoid of growth. Stained preparations from individual colonies from these plates revealed essentially the same picture as that described above.
Again the tubes were returned to the incubators for another eighteen-to twenty-four-hour period, but before doing so fresh blood agar plates were seeded in the same fashion as before.
At the end of the seventy-two-hour incubation period the broth, instead of being crystal clear and supporting a fine granular suspension, was faintly turbid throughout. Stained preparations showed that the organisms were now definitely rod-shaped and strongly Gram-positive. Here and there, however, vibrio-like fig. 3 .) The growth on the blood agar plates seeded from the tubes which had been incubated for fortyeight hours consisted of very fine, small colonies. Around the -mass of colonies the hemoglobin had been reduced, forming a fringe of hemolysis which could be made out very easily. Figure  4 shows a mass of these colonies photographed and magnified 10 X. The fringe of hemolysis can be observed as well as several individual colonies. Figure 5 also shows individual colonies photographed and magnified 10 X. The zone of hemolysis i3an easily be seen. When these colonies were examined by tinctorial methods the individuals were entirely Gram-positive bacilli.
Once the culture had attained the amount of growth evidenced by a faint turbidity, a small amount transferred into fresh broth gave equally good evidence of growth within twenty-four hours either at room temperature or at 37°C. When these subcultures (twenty-four hours) were stained they always presented a picture similar to that of figure 3. Subcultures on fresh blood agar plates always gave good evidence of growth after an equally long incubation period. However, if a culture is allowed to remain at room temperature for a period as long as 14 days and then examined one can see evidence of diplococcus-like forms as well as the bacillary type which predominates. (See fig. 6 .)
The variant is very stable, and transplants made from cultures standing at room temperature for as long as a month grow very luxuriantly. The culture can be maintained on blood agar at ice-box temperature for as long as four months without transferring onto fresh media. Indeed, the first few days after the fresh culture is placed in-the ice-box the colonies increase in size slightly. It is a Gram-positive bacillus; is bile soluble; and agglutinates with Type II antiserum up to a dilution of 1:400. It also agglutinates to a very slight extent with Type I antiserum. It has never been pathogenic for mice; as much as 2 cc. of a very heavy, fresh suspension has been injected into the peritoneal cavity without affect.
The parent strain of pneumococcus when originally obtained in its mQderately virulent form never showed associated with it any of these very small colonies. It was only when the maximum virulence of this strain of pneumococcus had been reached that the variant appeared. So long as the virulence of the culture was maintained at this high point, one could readily isolate the variant from the heart blood or peritoneal fluid of mice which had died from a minimal lethal dose of the pneumococcus. It is not known just when this change occurs, for when mice which were almost dead were killed and autopsied, the variant could be obtained from their body fluids as easily as from those which had died during the course of the infection.
This variant differs materially in morphology, pathogenicity, and temperature requirements from the original strain. However, it retains some features which still characterize it as a pneumococcus; bile solubility, ability to reduce hemoglobin, and agglutinability with type specific antiserum in fairly high dilutions. It is hoped that further work with this variant will cause it to return to a lanceolate diplococcus. Once that is achieved the question of restoring it to its original virulence can be pursued.
The fact that one can isolate under ordinary conditions, pneumococci from human throats suggests that many of the Grampositive bacilli found in normal throats and so vaguely classified, may be products of pneumococci. As such they may play a very small role in the health of the individual harboring them. However, it is possible that certain conditions may lead to a reversion of these innocuous forms to virulent types, when they may become highly invasive.
